Ricin-induced toxicity in the macrophage J744A.1 cells: the role of TNF-alpha and the modulation effects of TNF-alpha polyclonal antibody.
Ricin is a natural toxin of the castor beans (Ricinus communus). We studied the time- and concentration-dependent effects of ricin on the release of TNF-alpha and lactate dehydrogenase (LDH), as well as the modulation of the ricin-induced effects by TNF-alpha antibody in the J774A.1 cells. When added at concentrations ranging from 0 to 1000 ng/mL, ricin caused concentration-dependent increases in the release of TNF-alpha after incubation for 12 to 24 hours. Concentration-dependent increases in the leakage of LDH were also observed after incubation of the cells with those concentrations of ricin for 24 to 48 hours. Addition of 5 units/mL of rabbit anti-mouse TNF-alpha polyclonal antibody (TNF-alpha antibody) 2 hours prior to the addition of ricin resulted in a decrease in the ricin-induced toxicity, indicated by the release of LDH by the cells. However, when added at concentrations higher than 5 units/mL, the antibody resulted in either no effect or an increase in the ricin-induced LDH leakage. These results suggest that secretion of TNF-alpha by the macrophages in response to ricin plays a significant role in the toxicity of ricin and that TNF-alpha antibody can antagonize the effects of ricin in this cell line when added at relatively low concentrations.